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RSNR120 
Sustaining our Rural Environments II 


All students other than Bach Eng Tech please answer Q1, 2, 3, 4 and 5 
For Bach Eng Tech answer Q 1, 4, 5 and 6 


Question 1 Integrative Question (20 minutes ) 


The theme of sustainability links the various modules of this unit. Outline how at least 3 of the 
modules are linked to sustainable management. Illustrate your answer by using diagrams 


and/or practical class examples. 


Question 2 Animal Agriculture (30 minutes) - answer THREE of the following which are of 


a) 


b) 


9) 


d) 


e) 


equal value — 10 minutes each) 


Identify one species of domestic animal used for food production and list the 
characteristics/attributes that make this species suitable as a livestock species 


List the main agricultural/pastoral zones in Australia and describe the dominant season/s of 
rainfall and the plant growth patterns 


List and explain the key sustainability issues that influence/will influence the Australian 
grazing industry both now and into the next decade 


List and describe the strategies that a farmer can use to modify the pattern of feed availability 
for his/her livestock 


Many people believe that intensive animal production is not sustainable. Explain why you agree 
or disagree with this statement and what these industries may be like in 10 years’ time. 


Question 3 Agronomy and Soils (25 minutes — answer all parts which are of equal value - ~ 


6mins each a-d) 


a) Write notes on: 
i. What do you understand by the term ‘sustainability’ in context of cropping and pastures? 


il. How does parent material determine soil texture and how can soil texture be managed? 


b) How do weeds and insect pests constrain crop yields. Can planting date help in the control 
of either? 


c) Answer the following on farming systems: 
i. List the main challenges of dryland farming in Australia 


i. Explain how mulching enhances water conservation in dryland farming 


d) Answer the following on plant production systems: 
i. Key principles of integration of pastures and crops in Australia 
ul. Describe any (2) ways of achieving profitable irrigated agriculture 
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Question 4‘ Precision Agriculture (25 minutes) — answer all parts — 
ANSWER QUESTION 4 IN A SEPARATE BOOKLET 


a) Global Navigation Satellite Systems (GNSS) are a key technology in Precision Agriculture. 
a. Describe how GNSS work (3 marks) 
b. Name two systems and their country of origin (2 marks) 


b) Spatial and temporal variability are key attributes of any agricultural system: 
1) Define what is meant by spatial and temporal variability in the context of Precision 
Agriculture. (2 marks) 
i1) Provide one (1) example of a characteristic that varies spatially and one (1) example of 
a characteristic that varies temporally in an agricultural system and describe how these 
can be managed to optimise farm production or reduce costs. (4 marks) 


c) Provide an outline of one PA sensor that can be used to monitor each of the soil, plant and 
animal systems that can be found in agricultural systems. 
In your answer ensure that you: 
a. Provide a list of at least three (3) suitable PA technologies or systems, one each for the 
soil, plant and animal systems; (4 marks) 
. A brief description of how each works; and (4 marks) 
c. A brief description of the benefits of each. (4 marks) 


Question 5 —_ Pollution (20 minutes- answer all parts ) 
ANSWER QUESTION 5 IN A SEPARATE BOOKLET 


a) For each of the following groups of environmental pollutants list one specific compound or 
element within that group, and also an activity that could/could have source/sourced that 
chemical to the environment. (5 marks) 

i. PAHs 

ii. Volatile organic compounds 

iil. Heavy metals 

iv. Endocrine disrupting chemicals 
v. Pesticides 


b) Answer all 4 parts. (4 marks) 
i. 100 ppm of benzene in soil is equivalent to 100 g/kg of benzene in soil. True or false? 
ii. 10 ppb of chloride in water is equivalent to 10 ug L” of chloride in water. True or 
false? 
ii. Phytotoxicity is the inhibition of plant root hair growth due to toxicity. True or false? 
Iv. The PMio measures the concentration of total fine dust particles in an air body that are 
less than or equal to 10 nanometers in diameter. True or false? 


c) Australian agriculture contributes significantly to the national greenhouse gas emissions 
inventory. Discuss this statement considering the possible greenhouse gases and their relative 
impacts. (5 marks) 


d) Bis(2-ethylhexyl)phthalate (BEHP), a contaminant from plastics, has a low volatility, medium 
solubility and sorbs to soil strongly. A waste derived compost which is contaminated with 
BEHP has been applied to soil in a home garden and the vegetable patch as a soil improver. 
Discuss and explain the risks to a small child living in the home and using the garden, 
considering the important possible exposure routes. (6 marks) 
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Introduction to Engineering (55 minutes) Answer all parts 
ANSWER QUESTION 6 IN A SEPARATE BOOKLET 


a. 


Choose three engineering disciplines that lie at the intersection of different 
engineering fields and explain clearly what they do. Give one example of them in 
Australia. [5 marks] 


What do you think can be learnt about engineering from studying history? Discuss 
the statement: “History cannot teach the engineering student anything.’ Then either 
support of oppose this statement in a debate. Consider the impact of different 
engineering disciplines on society over time in your response. What are the reasons 
for and against this claim? [10 marks] 


Consider the engineering works in the following. Which of these do you think are 
innovative? Why or why not? Do you think some of them have made more of a 
contribution to society than others? [5 marks] 


Dam; 

Computer; 

Pencils; and 

Greenhouse gas reduction schemes 


Describe the five steps a person must go through to become a professional 
engineer. [5 marks] 


Select a problem scenario in real-world engineering practice in Australia, and 
then as an engineer, apply the engineering method in five basic steps to solve the 
problem. Draw your mind map of your problem solving. [5 marks] 


Explain the statement: ‘As members of Engineers Australia, we commit to practise 
in accordance with the Code of Ethics and accept that we will be held accountable 
for our conduct under Engineers Australia’s disciplinary regulations’. [5 marks] 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do so may 


result in the cancellation of all marks for this examination. 


Writing your name and number on the front will help us confirm that your paper has been returned. 


